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(54) BATTERY HOLDING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a battery holding device which 
can propery process the gas generated in the battery and is low cost 
and small-sized. 

SOLUTION: Plural battery supporting walls, bulkheads, are arranged 
parallel. A supporting plate 1 6 of each bulkhead is supporting a 
cylindrical face of a battery 10 in a battery supporting hole 18. The 
sealed space is formed to contain a gas exhaust port at the edge face of 
the battery in the space by using the two wall section members of the 
bulkhead. The gas exhausted from the gas exhaust port passes the 
sealed space to be discharged into the outside of a vehicle passing 
through an exhaust tube 26. No dedicated pipe is required for exhaust 
by forming a bulkhead and a gas exhaust means integrally. 
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(54) BATTERY HOLDING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a battery 
holding device which can propery process the gas 
generated in the battery and is low cost and small-sized. 
SOLUTION: Plural battery supporting walls, bulkheads, 
are arranged parallel. A supporting plate 16 of each 
bulkhead is supporting a cylindrical face of a battery 10 
in a battery supporting hole 18. The sealed space is 
formed to contain a gas exhaust port at the edge face of 
the battery in the space by using the two wall section 
members of the bulkhead. The gas exhausted from the 
gas exhaust port passes the sealed space to be 
discharged into the outside of a vehicle passing through 
an exhaust tube 26. No dedicated pipe is required for 
exhaust by forming a bulkhead and a gas exhaust 
means integrally. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the cell supporting structure holding the telescopic cell which has the gas blowdown 
section for discharging the gas which occurred within the cell. It has the cell retaining wall with which 
the cylinder part appearance of a cell and the cell support hole of a close configuration were prepared at 
least in one side of both wall material including the wall material of the couple which separates 
predetermined distance and counters. The gas-evolution space separated from the other parts in 
equipment using the wall material of said couple is formed. A cell retaining wall The cell supporting 
structure which said gas blowdown section is between both wall material, and is characterized by 
emitting the gas which supported the cell with said cell support hole so that it might be located in said 
gas-evolution space, and occurred within the cell to said gas-evolution space. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the cell supporting structure suitable for maintenance of the cell to 
electric cars, such as an electric vehicle, carried, this invention relates to the cell supporting structure 
equipped with the function to process this gas appropriately, when gas occurs within a cell especially. 
[0002] 

[Description of the Prior Art] The cell for supplying the power for car propulsion to a motor etc. is 
carried in an electric car, for example, an electric vehicle. Usually, a cell is held by the cell supporting 
structure at the position inside a car body. The cell supporting structure has a configuration for realizing 
the function to protect a cell from an impact if needed suitably, the function which controls the 
oscillation which 4 gets across to a cell, the function which prevents exposing a cell to waterdrop etc. 
[0003] There are some which generate gas in the interior in the cell carried in an electric car. For 
example, when a NiMH cell results in a overcharge condition or an overdischarge condition, hydrogen 
gas may be generated in the interior. It is prepared in the cell which gas may generate inside, the means, 
for example, the explosion-proof valve, which usually misses the gas which occurred to the cell exterior. 
The gas which occurred from the cell may cause an adverse effect of worsening the amenity of a vehicle 
room, when it leaks for example, to the vehicle interior of a room. Then, the control unit which manages 
the charge condition (SOC) of a cell is formed in an electric car, and generating of gas is prevented 
when making it a cell not result in a overcharge condition or an overdischarge condition. However, it is 
the function to assist management of SOC of a cell further in addition to the above-mentioned control 
unit, and even if the management concerned has a certain fail and gas occurs from a cell, it is desirable 
to have the function to process this gas appropriately. 

[0004] For example, the sealing case which holds two or more dc-batteries in a case is indicated in 
drawing 1 of JP,63- 142897, A. The metal or the blowdown pipe made of synthetic. resin which opens the 
gas discharge opening and the case exterior of each dc-battery for free passage is prepared in this 
equipment. The gas which occurred from the dc-battery is discharged out of a case from a blowdown 
pipe by this, and lifting of the gas concentration in a case is prevented. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the equipment of the above-mentioned official 
report needs to have the function which discharges gas separately from the function to hold a cell. That 
is, exclusive piping for gas which opens the outside of each cell and equipment for free passage is 
required. Since the components cost for exclusive piping starts and components mark also increase, it 
becomes complicated [ equipment ] and expensive, and since the tooth space for exclusive piping is 
required, there is a problem that equipment is enlarged. 

[0006] This invention is made in view of the above-mentioned technical problem, and the object can 
process appropriately the gas which occurred within the cell by the alteration holding a cell of 
maintenance structure, and is to offer the cell supporting structure which can be miniaturized by low 
cost. 
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[0007] 

[Means for Solving the Problem] The cell supporting structure of this invention is equipment holding the 
telescopic cell which has the gas blowdown section for discharging the gas which occurred within the 
cell. It has the cell retaining wall with which the cylinder part appearance of a cell and the cell support 
hole of a close configuration were prepared at least in one side of both wall material including the wall 
material of the couple which separates predetermined distance and counters, and the gas-evolution space 
separated from the other parts in equipment using the wall material of said couple is formed. The gas by 
which the cell retaining wall supported the cell said cell support hole so that it might be between both 
wall material and might be located in said gas-evolution space, and said gas blowdown section generated 
it within the cell is emitted to said gas-evolution space. 

[0008] In this invention, the space which should emit the gas which occurred in the cell by the member 
which supports a cell is formed. What is necessary is just to process the emitted gas suitably using the 
suitable processing technique. For example, the exhaust passage which opens gas-evolution space and 
the exterior for free passage is prepared, and you may discharge at any time from this exhaust passage. 
Moreover, gas is accumulated in gas-evolution space and you may discharge outside suitably. Moreover, 
the valve which controls stagnation and blowdown of gas may be prepared and gas may be discharged if 
needed. A certain processing may be performed in the above-mentioned gas-evolution space, and gas 
may be changed further again. 

[0009] According to this invention, the configuration for processing gas is united with the configuration 
for holding a cell. Therefore, the components similar to exclusive piping for gassing or this can become 
unnecessary, and the cost of the cell supporting structure can be reduced. Moreover, the tooth space for 
preparing exclusive piping for gassing etc. becomes it is unnecessary and possible [ miniaturizing the 
cell supporting structure ]. 

[0010] Some examples can be considered in the concrete configuration of the cell retaining wall of this 
invention. For example, a cell support hole is prepared in one side of the wall material of a couple, and a 
cell is inserted in a cell support hole. Gas exhaust is prepared the end face of a cell, and near the. 
Thereby, gas exhaust is located between the wall material of a couple. 

[001 1] Moreover, in other examples, a cell support hole is prepared in the location which counters 
mutually both wall material of the couple of a cell retaining wall. Gas exhaust is established in the 
cylinder part of a cell, a cell retaining wall — penetrating — making — namely, the wall material of a 
couple ._******„ it is made like and a cell is supported by the retaining wall. A cell is positioned so 
that gas exhaust may be located between the wall material of a couple. 

[0012] Furthermore, in other examples, a cell support hole is prepared in the location which counters 
mutually both wall material of the couple of a cell retaining wall. Gas exhaust is prepared the end face of 
a cell, and near the. The one positive-electrode side of a cell is inserted in the cell support hole of one 
wall material, and the negative-electrode side of other cells is inserted in the cell support hole of the wall 
material of another side. Two cells are connected inside the retaining wall. By this, where the series 
connection of the two cells is carried out, it is supported by the cell retaining wall, and the gas exhaust 
of a cell is located between the wall material of a couple. 

[0013] In addition, two or more cell retaining walls can be prepared in the cell supporting structure of 
this invention. It is decided for every cell retaining wall which [ of the configurations within the limits of 
the above-mentioned example or other this inventions ] is adopted. For example, with the gestalt of the 
following operation, two cell retaining walls have the configuration of the first above-mentioned 
example, and have the configuration of the third example of the above [ other two cell retaining walls ]. 
Moreover, in the cell supporting structure of this invention, one cell retaining wall can support two or 
more cells by suitable arrangement. And it is decided for every cell support hole like the above whether 
to adopt a configuration like the within the limits throat of this invention. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt (henceforth an operation gestalt) of suitable 
operation of this invention is explained with reference to a drawing. 

[0015] Drawing 1 shows the cell for maintenance. A cell 10 has the shape of die-length L and a 
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cylindrical shape of a diameter D, a positive electrode is prepared in one end face, and the negative 
electrode is prepared in the other-end side. The cell supporting structure of this operation gestalt is held 
in the state of the condition 1 1 which connected three cells 10 with the column, i.e., a battery module. 
And this equipment holds a total of 27 cells by holding nine battery modules 1 1 . The gas exhaust 12 of a 
minor diameter is established in the end face by the side of the positive electrode of each cell 10 near the 
positive-electrode terminal. There is an explosion-proof valve (not shown) in the interior of the cell of 
the part in which the exhaust port was prepared. When gas occurs and an internal pressure reaches in a 
cell at predetermined level, an explosion-proof valve operates and generating gas is missed out of a cell. 
[00 1 6] Drawing 2 is the perspective view showing the whole cell supporting structure configuration in 
the condition of having held the cell. Moreover, drawing 3 is the sectional view which cut the equipment 
of drawing 2 perpendicularly along with line X-X. The configuration of the supporting structure is 
explained with reference to both drawings. As shown in drawing 2 , four bulk heads as a cell retaining 
wall are mutually prepared in parallel at the cell supporting structure 2. Four bulk heads are the side bulk 
heads 4 and 6 prepared in both sides, and two medium bulk heads 8 prepared between both side bulk 
heads. The appearance of each bulk head is a plate-like rectangular parallelepiped. And spacing of an 
adjacent bulk head is set up according to die-length L of a cell 10 so that a cell 10 may straddle the bulk 
head of both sides in a maintenance condition. Each bulk head is being fixed in the base which is not 
illustrated or the case using the suitable fastener etc. And a base or a case is held the bottom of the floor 
of a car, in luggage, etc. 

[0017] The interior of the side bulk head 4 is hollow. This head intersects the shaft orientations 
(longitudinal direction) of a cell 10, and has the shell plate 14 and support plate 16 which are mutually 
parallel and counter. The nine cell support hole 18 is formed in the support plate 16 in the array of 3x3 
like a graphic display. In cell support hole 1 8 part, the seal ring 20 made of rubber is attached in circular 
opening of a support plate 16. A seal ring 20 has a ring. configuration, meets a periphery, and the slot is 
prepared. A support plate 16 gets into this periphery slot. The bore of a seal ring 20, i.e., the bore of the 
cell support hole 18, is almost equal to the outer diameter D of a cell 10. However, in consideration of 
the suitable rubber amount of compression at the time of cell support, the support hole bore is set up 
smaller than the cell outer diameter D. The cell 10 is inserted in the cell support hole 18. Thereby, the 
cell 10 is supported by the support plate 16 near the edge of the cylinder side. A seal ring 20 is 
compressed and the cylinder side and seal ring 20 of a cell 10 are close. Moreover, a seal ring 20 has the 
function which controls an oscillation of the car body which gets across to a cell 10. 
[0018] The closed space (gas-evolution space) separated from other parts in equipment is formed using a 
support plate 16, a shell plate 14, and the plates 4a-4c of other vertical sides or a side face. More 
specifically, a closed space is formed of the side bulk head 4 of hollow equipped with a support plate 16 
and a shell plate 14, and cell 10 self which closes the cell support hole 18 of a support plate 16. The gas 
exhaust 12 of the positive-electrode side edge side of a cell 10 is located in this closed space. 
[0019] In addition, as shown in drawing 3 , desorption is possible for the shell plate 14 of the side bulk 
head 4. The shell plate 14 is attached in the side bulk head 4 using fasteners, such as a bolt which is not 
illustrated. Between a part for the edge of a shell plate 14, and the edge of the plates 4a-4c of the vertical 
side of a head, or a side face, shell plate seal 14a made of rubber intervenes. Shell plate seal 14a has the 
long and slender configuration prolonged along the edge of a shell plate 14. Shell plate seal 14a is 
prepared in order to ensure sealing in a bulk head. 

[0020] The configuration of the side bulk head 6 is as symmetrical as the side bulk head 4. In addition, 
the datum level of the symmetry is a field which intersects perpendicularly with the cylinder shaft of a 
cell 10. 

[0021] The medium bulk head 8 has the same dimension as the side bulk head 4. However, the thickness 
(namely, width of face of the plate of a vertical side or a side face) of a head differs from the side bulk 
head 4. Moreover, the medium bulk head 8 also has a hollow configuration. Both two fields where the 
medium bulk head 8 intersects the shaft orientations of a cell 10 are support plates 16. The configuration 
of a support plate 16 is equivalent to the side bulk head 4, it has the nine cell support hole 18, and the 
seal ring 20 is attached in each cell support hole 18. In addition, the location on the support plate of the 
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nine cell support hole 18 is also equivalent to the side bulk head 4. The respectively different cell 10 is 
inserted in the support plate 16 of two sheets of the medium bulk head 8. If drawing 3 is referred to, one 
support plate 16 of the medium bulk head 8 will support near the end face by the side of the negative 
electrode of a certain cell 10. The support plate 16 of another side is supporting near the end face by the 
side of another positive electrode of a cell 10. Two cells 10 are connected to the serial inside the medium 
bulk head 8. In the case of the medium bulk head 8, the closed space which contains the end-face part of 
two cells 10 in space is formed using the support plate 16 of two sheets. 

[0022] The exhaust air boss 22 of a cylindrical shape protrudes on the center section of the top face of 
each bulk head. The exhaust port 24 which opens a head building envelope and the head exterior for free 
passage is established in the exhaust air boss 22. An exhaust port 24 is a circular hole which penetrates 
the exhaust air boss 22 and the head upper part. The end of the exhaust tube 26 which can be crooked 
freely is inserted in the exhaust air boss 22. The inner surface of an exhaust tube 26 is stuck with the 
exhaust air boss's 22 peripheral face. Four exhaust tubes 26 were bundled and are prolonged toward the 
car exterior. The other end of the exhaust tube 26 which is not illustrated is near the car-body base, and 
the gas which passed along the exhaust tube 26 is fixed to the location which can be discharged out of a 
vehicle. 

[0023] Next, the procedure of making a cell 10 holding is explained to the cell supporting structure 2. 
First, the battery module 1 1 of drawing 1 which arranged three cells 10 in the column is prepared. While 
being connected mechanically, the series connection of the cell 10 located in a line forward and 
backward is carried out electrically. With this operation gestalt, in order to ensure mechanical and 
electric connection, the conductive connection member 28 shown in drawing 4 is used. The connection 
member 28 is the metal of the shape for example, of sheet metal, and has the shape of a cylindrical 
shape. The positive-electrode terminal of cell 10a contacts the connection member 28 from one side, and 
the negative-electrode terminal of cell 10a touches it from another side. First, spot welding of the 
connection member 28 is carried out to cell 10a in the location which attached x mark on a cell end face. 
And cell 10b is inserted in the connection member 28, and spot welding is carried out in the location 
which attached x mark on a cylinder side. Hole 28a is prepared in the connection member 28 so that gas 
exhaust 12 may be taken up and gas discharging may not become impossible. The path of the gas from 
gas exhaust 12 to the battery-module 1 1 exterior is shown to drawing 4 by the arrow head. In addition, 
although drawing 4 detaches and shows each part material, each part material touches like the above 
actually. Moreover, the above-mentioned connection member 28 is having the graphic display omitted 
in drawing 1 - drawing 3 . In addition, in order to raise the insulation of a cell, the periphery of the 
battery-module 1 1 whole may be covered with covering of a furlong tube etc. for protection from 
moisture. In this case, the diameter of the outside cylinder side of a furlong tube is equivalent to the 
outer diameter of a cell. 

[0024] In holding a battery module 1 1, the shell plate 14 of the side bulk heads 4 and 6 is removed. And 
nine battery modules 1 1 are inserted in the cell support hole 1 8 towards the side bulk head 6 from the 
side bulk-head 4 side. The both ends of each battery module 1 1 are positioned in the predetermined 
location in the side bulk head 4 and 6, respectively. It means that nine battery modules 1 1 had made the 
bulk head of four sheets food on a skewer by this. The connection of the cells in a module is located 
between the support plates 16 of two sheets in the medium bulk head 8. By such positioning, the gas 
exhaust 12 near the positive-electrode terminal of all the cells 10 is located in the building envelope.of 
one of bulk heads. Moreover, since near an end and near the other end each cell 10 are supported by the 
support plate 16, respectively as shown in drawing 3 , each cell 10 is not shaky and is stabilized. [ of a 
cylinder side ] 

[0025] In the case of the insertion to the cell support hole 18, horizontal or the battery module 1 1 which 
adjoins perpendicularly makes a forward negative electrode hard flow, and is inserted in. Drawing 5 is 
drawing seen from the side bulk-head 4 side, and shows arrangement of the forward negative electrode 
of a battery module 1 1 . The upper right battery module 1 1 is inserted in the head in the positive 
electrode, and its negative electrode of the back end is visible to drawing, the center of an upper case, 
and the middle the right-hand side battery module 1 1 has the reverse direction of a forward negative 
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electrode, and the positive electrode is showing all over drawing. Nine battery modules 1 1 are 
electrically connected within the side bulk head 4 and 6. The continuous line of drawing 5 shows 
connection within the side bulk head 4. Moreover, the dotted line of drawing 5 shows connection within 
the side bulk head 6. By such connection, nine battery modules 11 10, i.e., 27 cells, are connected to a 
serial. 

[0026] In addition, the configuration about connection between battery modules 1 1 is shown in drawing 
3 . The conductive connection material 30 is attached in the ends side of a battery module 1 1 . The 
connection material 30 is metal and has the configuration of a disk mold. As for the connection material 
30, it is desirable to attach, before inserting a battery module 1 1 in the cell support hole 18 of a bulk 
head. The cylindrical connection boss 32 protrudes on the connection material 30, and the breakthrough 
of the direction which intersects the longitudinal direction of a battery module 1 1 is prepared for the 
connection boss 32. The bus bar 34 is inserted in the breakthrough of the connection boss 32 of the 
adjacent battery module 1 1 . That is, the bus bar 34 is ****(ing) two connection material 30. The battery 
module 1 1 which a bus bar 34 is metal, and has conductivity, therefore adjoins each other with a bus bar 
34 is connected electrically. In addition, the slot or hole along which gas passes is prepared in the 
connection material 30 so that the gas exhaust 12 of a cell end face may not be taken up. 
[0027] Let the shell plate 14 of the side bulk heads 4 and 6 be the space separated from the head outside 
in the inside of installation and a head after attaching a bus bar 34. Between a shell plate 14 and the plate 
of the vertical side of the side bulk heads 4 and 6, or a side face, shell plate seal 14a made of rubber 
intervenes. By the above, cell equipment 2 will be in the condition of having held the cell 10. In 
addition, the cell of the ends of the 27 cells by which the series connection was carried out is suitably 
connected with the electrical machinery and apparatus in a car. For example, it connects with the electric 
organ which generates the motor for car propulsion, and the electrical and electric equipment for the 
charge to a cell 10 through an inverter etc. Moreover, the space between adjacent bulk heads is used in 
order to make the medium for cooling/warming-up of a cell 10 (air) etc. flow. For example, as shown in 
drawing 3 , a cooling wind is passed from the bottom to the up side. Thereby, heat exchange is 
performed between a medium and a cell 10. And the temperature of a suitable management target cools / 
warms up a cell 10. 

[0028] Next, the actuation about gas blowdown of this operation gestalt is explained. Usually, even if it 
is driving the motor etc. using a cell 10, gas does not occur in the cell 10 interior. It is because the 
control unit of an actuation system has managed the charge condition (SOC) of a cell and a cell 10 does 
not result in a overcharge .condition or an overdischarge condition. However, gas may occur within a cell 
10 by the fail of the above-mentioned SOC management by a certain cause. At this time, the function to 
process appropriately the gas which assists the SOC management of a control unit by this operation 
gestalt and which functioned namely, occurred is demonstrated. 

[0029] If the gas pressure in a cell 10 reaches predetermined level, an explosion-proof valve will operate 
and gas will be discharged from the gas exhaust 12 of the cell end face by the side of a positive 
electrode. With this operation gestalt, a cell 10 shall be a NiMH cell and hydrogen gas shall be 
generated. The gas discharged from gas exhaust 12 goes up the interior of a bulk head. Here, the interior 
of each bulk head is the space separated from other parts of equipment. That is, in the side bulk heads 4 
and 6, a closed space is formed using a support plate 16 and a shell plate 14, and a closed space is 
formed using the support plate 16 of two sheets by the medium bulk head 8. Therefore, without leaking 
from a bulk head outside, gas reaches the exhaust port 24 of the head upper part, and is discharged out of 
a vehicle through an exhaust tube 26. 

[0030] In the above, the cell supporting structure of this operation gestalt was explained. This cell 
supporting structure is using the hollow bulk head as the main components by plate-like, and has 
lightweight and easy structure. However, this structure can support each cell 10 certainly near [ that ] 
ends, and is reliable, since structure is easy and there are also few components mark — assembly — it is 
easy and cheap. Furthermore, a medium (for example, air) can be made to be able to flow between 
adjacent bulk heads, and a cell can be cooled / warmed up easily. Since the large contact surface of a cell 
and a medium can be taken and many medium flow rates can also be taken, temperature management of 
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a cell is easy. The life extension of a cell etc. can be planned by managing temperature suitably. 
[003 1] And the space formed using the space 16 in a bulk head, i.e., a support plate, a shell plate 14, or 
the support plate 16 of two sheets as a description of this operation gestalt is used as a bleedoff location 
of the gas which occurred within the cell. Therefore, the support plate 16 which is a configuration for 
supporting a cell also forms the bleedoff location of generating gas. It is not necessary to prepare 
exclusive piping for exhaust air which opens each gas discharge opening and equipment exterior of a 
cell for free passage like before with this operation gestalt. Since the gas emitted from the gas exhaust of 
nine cells especially using the building envelope of a bulk head was brought together in one and it has 
discharged outside a vehicle by one tube, structure is easy. Thus, according to this operation gestalt, 
since the configuration for a cell support function and the configuration for a gassing function are 
unified with easy structure, the cell supporting structure becomes cheap. Moreover, since exclusive 
piping like before is unnecessary, the miniaturization of the supporting structure is attained, the time of 
seeing as a whole - this equipment - easy - dependability - high - assembly - it has easy structure, 
and cooling/warming up has easy structure, and can become cheap by adoption of the further above- 
mentioned gas blowdown structure, and it can miniaturize. 

[0032] In addition, in this invention, the number of cells and arrangement are arbitrary and are not 
limited to the configuration of the above-mentioned operation gestalt. Moreover, even if the 
configuration of a cell is arbitrary and is not a cylindrical shape, a polygon etc. is sufficient as it. 
However, it is required to prepare the cell support hole set by the configuration of a cell in a bulk head. 
Moreover, with this operation gestalt, three cells were put in order and the battery module was formed. 
This is for mainly making an assembly easy. However, it is natural that a battery module may not be 
formed but a cell may be made to hold to item [ every ] equipment. Moreover, although the cell is 
arranged horizontally and supported with this operation gestalt, in a modification, a cell may be arranged 
and supported in a lengthwise direction or the direction of slant. Moreover, two or more cell supporting 
structure of this operation gestalt may be carried in a car. In addition, this invention is applicable 
similarly besides an electric car. 

[Translation done.] 
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